The seasonal change and host preference of arbuscular mycorrhizal (AM) colonization and community composition of five common plant species Agropyron cristatum, Anemarrhena asphodeloides, Cleistogenes squarrosa, Leymus chinensis, and Stipa grandis in the Inner Mongolia steppe were investigated. The AM root length colonization rates were different among the five plant species and were generally high in early (May and June) and late (September) growth seasons and low in August. A total of 18 AM fungal species representing five genera were isolated from rhizosphere soils of the five plant species, and most AM fungi had not host specificity, except that Acaulospora sp., Glomus constrictum, G. diaphanum and Glomus sp. showed a certain degree of host preference. Glomus albidum, G. etunicatum and G. geosporum were the dominant species and showed various sporulation patterns in the five plants during the growth seasons. The AM fungal spore densities and species richness increased from May to September and decreased in October and were different in the same month in the five plants. Multivariate analyses revealed that season and host significantly co-affected the AM fungal spore density, species richness, and Shannon-Wiener diversity index, and the season had higher influence than the host. (14, 30, 32) and can increase plant nutrient and water uptake, particularly in nutrient poor soil of arid and semiarid ecosystems (1, 8, 10, 22, 24) . AM fungi therefore play an important ecological role in determining the plant diversity, productivity, and species composition in terrestrial ecosystems (26, 43, 44, 45) . Mycorrhizal dynamics and host specificity provides insights into the factors and processes regulating ecosystem development. Therefore, understanding how the dynamics and host specificity of AM fungal communities in colonization, composition, and diversity are key to understanding the ecology and function of fungus-plant association in natural ecosystems.
, of Schizachyrium scoparium (Michx.) Nash in sand prairies in Illinois (12) , and in sand dune in Dartmouth of Massachusetts (17) . Yet the highest AM fungal spore densities were reported in summer of Spartina ciliate Brongn.
in the island of Santa Catarina (41) , of Lotus glaber Mill. in temperate grasslands of Argentina (15) , and of two fruit species (Theobroma grandiflorum Schum. and Paullinia cupana var.
sorbilis Mart.) in a terra firme ecosystem in Central Amazonia (33) . Therefore, the seasonal dynamics of AM fungal sporulation need further to be documented.
Most previous studies indicated that AM fungi had not host specificity (9, 36, 40) . However, some studies showed that the sporulation and community compositions of AM fungi have been found to be host dependent (6, 28) . For examples, Bentivenga and Hetrick (4) found that sporulation of AM fungi was influenced by hosts in tallgrass prairie grasses. Li et al. (27) investigated three plants in a hot and arid ecosystem of southwest China, and the results indicated that the sporulation and community compositions of AM fungi were different.
Therefore, host specificity of AM fungi, which may play an important role in the maintenance of plant diversity in natural ecosystems, need further to be studied.
Inner Mongolia steppe, distributed at the eastern end of Eurasian steppe zone, is the largest grassland in China and is an important natural resource in arid and semiarid regions, which significantly contributes to the Chinese economy and ecology.
In recent years, severe degradation and desertification were found due to intense human activities such as grazing, mowing, are the most common plant species, which are highly important nutritional forage value for sheep and cattle in the Inner Mongolia steppe. This study focused on these five common plant species in this grassland. The basic aims were 1) to investigate the seasonal changes of AM fungal colonization, sporulation, species composition, and diversity and 2) to understand whether there was host preference of AM fungi in the five common plant species in the Inner Mongolia steppe.
MATERIALS AND METHODS

Study site
This study was conducted in the Inner Mongolia Grassland 
Spore isolation and identification of AM fungi
Fifty grams of each air-dried soil sample was used for spore isolation. AM fungal spores were isolated using the wetsieving and decanting method of Gerdemann and Nicolson 
Data analysis
Spore density (spores per 50 g air-dried soil) was calculated from direct counts of spores. Species richness was defined as the number of AM fungal species per soil sample (25). Shannon-Weiner diversity index (H') was calculated according to the formula:
, where S is the number of species in the sample, and P i is the relative abundance of AM fungus species of one site (38) .
Data on AM colonization rate, spore density, and species richness were analyzed using one-way analysis of variance (ANOVA) to determine any significant difference (SPSS for windows, version 11.5, SPSS Inc, Chicago, USA). Data on season and host co-affect on the AM fungal spore density, species richness, and Shannon-Wiener diversity index were analyzed using multivariate analysis of variance. The statistically significant difference was determined at p < 0.05 level.
RESULTS
AM colonization rate
AM colonization rates were generally high in May, June, and September and low in August in the five plant species, except for a lower AM colonization rate in S. grandis in Mycorrhizal fungi of five plant species September (Table 1 ). There were significantly higher overall root colonization rates of AM fungi in A. cristatum, L. chinensis and S. grandis than in A. asphodeloides and C.
squarrosa, but no significant difference between L. chinensis and S. grandis and between A. asphodeloides and C. squarrosa (Table 1) .
AM fungal composition
A total of 18 AM fungi belonging to five genera were identified ( Values within the same row followed by the same lower case letter were not significantly different between months in each host, and values within the same column followed by the same capital letter were not significantly different between hosts in each month (mean±SE, n=10 in each month, n=60 in overall, p < 0.05). Mycorrhizal fungi of five plant species Table 2 . Overall mean spore densities of AM fungi in the five plant species (mean±SE, n=60). The spore densities of AM fungi were often significantly different in the same month among the five plant species (Table 1) . Whereas, AM fungal species richness were not significantly different in the same month, except that the species richness were significantly higher in C. squarrosa than in the other four plant species in May and in S. grandis than in the other four plant species and in A. cristatum and L. chinensis than in A. asphodeloides in July.
AM fungus
There was no significant difference of the overall spore densities of AM fungi among the five plant species, except for a significantly higher spore density in A. asphodeloides than in L. chinensis and C. squarrosa (Table 1 ). The overall species richness of AM fungi was not significantly different among the five plants (Table 1 ).
Multivariate analysis revealed that seasons and hosts significantly co-affected the AM fungal spore density, species richness, and Shannon-Wiener diversity index, and the seasons had higher influence than hosts based on the analyses of F values (Table 3) . 
DISCUSSION
Effect of season and host on AM colonization rate
The root length colonization rates of AM fungi were 
Effect of season and host on AM fungi
The AM fungal spore densities and species richness increased with plant growth and reached the highest numbers in late growth season (September) in the five plant species.
Similar results have been reported in previous studies (12, 18 
